The temporary teeth, when about to he replaced by the permanent set, lose their fangs by gradual absorption of their substance. The crown, when thus left, having but little hold upon the gum, soon falls out. The manner in which the absorption of the dental tissues is effected has been described in a paper published in the "Philosophical Transactions," in 1853. The subject is there mentioned in connection with the absorption of bone.
Having latterly had occasion to devote considerable attention to the phenomena attending the casting off of the deciduous teeth, several conditions relative to absorption have come under my notice, which, as applied to teeth, had, I think, hitherto escaped observation. It may, however, be here stated, that the more recent examinations have not led to any modification of the opinions upon the subject of absorption advanced in the paper alluded to, but have served rather to confirm the statement there made. Absorption may commence upon any part of the fangs of a tooth, and at several points at the same time. By the gradual extension of this process, both in depth and superficially, the root of the tooth is wasted, till, at last, nothing is left but the crown, and even this part is often so much hollowed out, that, excepting the enamel, but little of the tooth remains. The cementum is first attacked, then the dentine disappears, and the enamel at those points where the dentine has been entirely removed suffers from the same action. But whichever of the three tissues is attacked, we see the same characteristic surface as that shown bybone when undergoing a similar action, namely, a surface full of deep indentations, as though they had been made by a sharp piercing instrument, having a semicircular extremity. These minute holes or depressions proceed in various directions, several advancing from contrary ^points towards the same spot, not unfrequently isolate pieces of dentine. If a section be taken through the substance of a tooth, so as to cut the wasting part at a right angle, we shall find the surface acted upon to have an irregular festooned outline, so characteristic, that when once seen it cannot fail to be again recognized.
It has been stated that, closely applied to the surface, a cellular mass will be found, and that this is but slightly adherent, the wasting and growing surfaces readily parting, unless the two are held together by the irregularities on the surface of the former. It will sometimes happen that the cellular mass penetrates into the dentine through a small opening, and there dilates, in which case its withdrawal becomes impossible. This condition is now and then found on sections prepared for the microscope, when we have an opportunity of examining the two tissues in situ.
Indeed we shall find a few cells adherent to the surface of the dentine where less deep burrowing has occurred. The cells themselves do not present any peculiarity by which they could be readily recognized, if separated from the part undergoing removal. They are small granular cells, of a more or less spherical form. If a tooth which has lost its fang be carefully removed, we shall find remaining in its % place a growing papilla, corresponding exactly in size and form to the surface from which it has been separated; and this separation may often be effected with so little injury to the absorbent organ, that no blood appears upon its surface after the operation, although the organ is highly gives the appearance of a lacunal cell, and a lacuna similarly situated in the cementum (a circumstance of common occurrence,) has possibly been supposed by Mr. J. Salter to be what has been described in the paper before referred to as a lacunal cell.* The part of a tooth which has the greatest power of resisting absorption, is that in immediate contact with the pulp. We find examples in which a thin shell of dentine surrounds that organ, while that around it has been in great part taken away. This is, however, eventually removed, and the pulp itself changes its character, and becomes an absorbent organ, or makes way for that which is.
In a fortunate selection we may find sections showing in one part dentine which has been but recently formed, with its modular outline and contiguous cells, capable of developing dentine; in another part absorption in active progress; and in a third the deposition of bone on the surface of the wasted dentine. In no instance, however, have I seen dentine deposited upon the surface of that which has been diminished by absorption. It would appear that the dentinal pulp, although its function may be changed into that of absorption, or its place be taken by an absorbent organ, and this, again, changed to one for the development of bone, is incapable of resuming under any recognized circumstances it's primary function of dentinal development. In other words, that a portion of dentine when removed by absorption, cannot be replaced;! This condition of tissues is very common in teeth that have been long the subject of caries, but I believe it is not confined to carious teeth. I have several specimens of temporary teeth, in which the lower part of the root has suffered from absorption, and then has become the seat of deposition of cementum, leaving only a small canal in the centre. High up the root small patches of dentine have been removed, some of which only have been made good with cementum, while the contiguous parts have retained their usual condition.
Judging from a view of the engraving only, it would appear that the tissue in contact with the wasted dentine is cementum only, while the newly-developed dentine is limited to the inner portion of the mass. If this view be correct, the specimen would have served for the illustration of the present paper. [July I have latterly been occupied with this subject, but have for the most part confined my investigation to young and foetal teeth of the human subject. I must, therefore, be understood to speak of the enamel of the human teeth.
The method of investigation has been that indicated by Mr. Huxley and M. Lent; and in the pursuit of the subject I have endeavored to trace the development of the tissue without reference to its homological relations, under the belief that the structure and development of a tissue should be perfectly understood before assigning its place among other structures.
The investigations were commenced upon the lower jaw of a nine-months' foetus, which had been in spirit for some weeks. On placing an incisor under the microscope, the surface was seen to be covered by the enamel organ: the addition of a drop of dilute hydrochloric acid (one part of acid to eleven of water) at once produced the appearance described and figured by Mr. Huxley ; that is, a membrane seemed by degrees to swell up from the whole surface of the enamel, the outer surface having adherent to it, by their proximal ends, the columns of the enamel organ. The covering glass was then removed, and the acid taken up with blotting-paper, and dilute spirits of wine substituted. The next step in the investigation was the removal of the membrane raised by the acid, in "order to submit it to separate examination. This end was effected by the aid of needles ; but in the operation the part became torn in several places, so that its sac-like form was los? On returning the specimen to the microscope it was seen that the membrane had a strong tendency to roll up in an opposite direction to its normal position on the tooth, the outside thereby becoming the inside of the rolls. This disposition offered facilities for examination: had it been otherwise there would have been some difficulty in obtaining a good view of the torn edge. It will be observed, on examining the figure (which is an accurate representation of a preparation which I have succeeded in preserving,) that we have on the concave side the columns of the enamel organ, while on the convex side the decalcified enamel fibres remain. I have to discover any thing like a distinct membrane interposed between the two parts. A point may be recognized where the two graduate into each other; but this part cannot be regarded as a membrane, as the forming-enamel fibres clearly pass through it.
The columns of the enamel organ are, however, very readily detached, and many float off in the fluid when the part is under manipulation. If examined in this condition, some are found in parallel bundles, and apparently attached slightly to each other ; but many are quite unconnected. But whether associated or single, each column will be found to have a delicate small process projecting from that extremity which was connected with the enamel, a process which would pass through a'membrana preformativa, could such be shown to exist. Immediately above the point from which the process starts, the column has, when separated from its fellows, a slight circumferential dilatation, as though the cylinder had been averted at the edge when the separation was effected. A close examination of the columns will, I think, lead to the belief that each is composed of a delicate sheath, in which is inclosed one or more nuclei, the interspaces being occupied by transparent granular matter. The nuclei are usually more distinct near the peripheral end of the columns ; the attached extremity being commonly more granular .than nucleated; but I have seen cases in which the sheath seemed pretty fully occupied by nuclei. After the preparation had been kept for a few weeks, the nuclei became more faint, and the. granular matter more apparent. Now, supposing the decalcified enamel fibres are detached from the columns and are viewed singly, it will be seen that the end which approached the dentine is clear and transparent, while that which meets the columns is coarse and granular, appearing by transmitted light of a deep-brown color; indeed, but for the color, it would be difficult to dips in between them, and has all the appearance of being nothing more than the blastema, which connects into a mass the cells of the pulp. I do not, however, propose to go into the development of dentine in the present article; hence the question of the presence or absence of a preformative membrane extending over the dentinal pulp, and the relations of such membrane to the development of dentine, may be left for future discussion.
If attention be directed to the cusps in which calcification has commenced, appearances similar to those described acters of the tissues from which they were derived, and of which they had formed a part prior to the application of the reagents. In this experiment, the action of the acid was arrested by the potash before the whole of the section had been decalcified. The edges and surfaces were softened, but the interior remained firm and retained its structural characters.
vol. vi?38 ing-enamel fibres. The situation usually occupied by wellmarked oval nuclei is the distal extremities of tbe enamelorgan columns ; but sometimes we find examples in which the nuclei, or bodies very like them, fill up the whole of the sheath, and become calcified. It may generally be found in the opaque white or brown teeth frequently seen in strumous subjects. A little practice will enable the histologist to recognize teeth which will yield specimens like the one figured.
Many authors have noticed the transverse striation of the enamel fibres. The structural condition I have described is but a more perfect development of that which is but faintly marked in the striation, and a less perfect development of the enamel itself.
In looking over a series of sections of teeth, we shall not fail to find other exceptional conditions than that I Have described, and these must be also regarded as the results of imperfect development. I allude to the irregularly-granular state of enamel fibres found in patches scattered here and there amongst highly-developed tissue. At such points the granularity is in many specimens confined to the interior of the fibre, the sheath appearing clear and structureless. Indeed, this deviation from the normal state appears due to the calcification of the columns of the enamel organ, prior to that change by which the granularity disappears, and the fibre becomes transparent.
Mr. Huxley has referred to the "persistent capsule" described by Mr. Nasmyth, and considers it to be identical with the membrana ?preformativa. In several specimens which have been decalcified, after being reduced sufficiently thin for miscroscopic examination, this membrane is obviously continuous with the cementum of the fang, and in other specimens, which have not been treated with acid, I find the membrane thickened in the deep depression of the crown of molar teeth, and there tenanted by a distinct lacuna.
The occurrence of these two circumstances would indicate that Nasmyth's membrane is cementum rather than [July, membrana preformativa. The general absence of lacuna in this membrane is due to its want of sufficient thickness to contain them, just as we find these bodies wanting in the cementum of the fang when the layer of that tissue is very thin.
Apart, however, from this apparently structureless layer described by Mr. Nasmyth, we may sometimes observe a diminution in the fibrous character of the enamel at the terminations of the fibres on the surface of the tooth, and also at the terminal edge of the enamel on the neck of the tooth. In each of these situations appearances may be found which suggest the idea that a fluid blastema became calcified, and that the fibres had in the process become fused, and more or less lost in the mass so formed. Indeed, in the situation last mentioned, lamination of an indistinct character may take the place of fibres; or both the laminated and fibrous arrangement may be replaced by a structure exhibiting little arrangement of parts. In any case, however, this deviation from the normal structural character of the enamel is limited to the terminal edge of the tissue.
The development of dentine and cement will form the subject of a future communication.
